Introduction
Concepts of poverty and well-being, like many -probably most -issues and phenomena relating to the human sciences are intrinsically complex and vague, though no more so than crucial economic concepts such as utility, rationality, or recession. This is largely due to the fact that they involve a plurality of interrelated variables, dimensions, and spaces with no clear-cut boundaries within and between them. While both common sense and some of the social sciences (sociology and psychology in particular) plainly acknowledge the intrinsically complex and vague nature of poverty and well-being, the same cannot be said for economics. Only infrequently mentioned, rarely acknowledged at the foundational level, almost always feared and avoided from an empirical point of view, complexity and vagueness are often perceived in economic analysis as elements of weakness within a theoretical framework, and potential obstacles to its operationalization.
Generally speaking, it is widely believed that overly complex concepts are or can be vague, and that when a concept is not delineated by clear boundaries, it is not precise. Moreover, theoretical frameworks characterized by an excessive degree of complexity can be difficult to implement at the empirical level, which makes them less appealing. Authors such as Sugden (1993) , Srinivasan (1994) and Roemer (1996) have critiqued Sen's capability approach based upon such arguments.
The multidimensional and context-dependent nature of this approach, its lack of specificity as to how these dimensions should be selected and assessed, the absence of a rigorous formalization, definite metric, algorithm or index that provide a full ranking and make it possible to carry out interpersonal comparisons, are all seen as elements of weakness that can seriously preclude the practical application of the approach 1 .
It is interesting to note that the great interest in and significant support for the capability approach by scholars from numerous disciplines are often based on a reverse interpretation of the same arguments. Indeed, it is precisely the rich and unrestricted nature of the capability approach that makes it so appealing to many researchers -its usefulness in addressing a plurality of issues within a multiplicity of contexts, its interpretative richness regarding what a good life is, and the attention it focuses on human diversity. Multidimensionality and the lack of narrow, predefined boundaries are here seen as major strengths rather than potential constraints or weaknesses.
The aim of this paper is to discuss if and to what extent concepts of well-being and poverty are intrinsically comp lex and vague, what degree of complexity and vagueness is admitted and acknowledged at foundational level, and how this complexity is preserved, captured, simplified, or simply ignored, in the move from the theoretical foundation to its practical application. Special attention will be focused on the capability approach, currently, among the richest and most multifaceted frameworks of thought for analysing poverty and well-being. What I will attempt to argue here is that the intrinsic complexity and vagueness of these concepts, which are captured and described in such a clear and holistic manner by the capability approach, should be viewed not as elements of weakness or obstacles, but as strengths; the real challenge is to find measurement tools able to capture and preserve this richness adequately.
Since its formulation in the mid-1980s, a fair -though not vast -amount of empirical applications based on the capability approach have been produced; various statistical tools have been tested, including the fuzzy sets methodology, which has been applied with interesting results 2 . In earlier papers I have tried to describe the advantages and potentials of this technique; in the present paper my aim is to clarify in what sense this tool may be considered adequate for capturing the intrinsic complexity and vagueness that characterize the capability approach and the ideas of poverty and well-being that the approach generates.
The paper is structured as follows: Sections 2 and 3 are devoted to clarifying and qualifying the meanings of complexity and vagueness; Section 4 discusses in what sense the capability approach is a complex and vague theoretical framework; Section 5 focuses on measurement issues related to vagueness and complexity, and compares traditional tools based on classical bivalent logic with tools founded on many-valued logic, with special attention to fuzzy set analysis. The last section draws some conclusions.
Complexity
The meaning of complexity used in this paper is quite restricted, as it refers merely to the nature of economic concepts such as well-being or poverty, standard of living or quality of life. More precisely, I will reserve the term complexity to describe multifaceted, multidimensional concepts consisting of many interrelated elements and patterns for which, generally speaking, the whole cannot be fully understood by separately analyzing its components. From this point of view, what determines complexity is not only the existence of many parts and how they are related or connected to one another, but also the necessity of considering them jointly 3 . This means that the whole can be greater than the sum of its parts, so that by looking at the overall picture we are able to capture linkages and details that cannot be fully perceived through a partial and fragmented vision.
For our purposes, it may be useful to distinguish between two different levels of analysis 4 :
i) intrinsic (or conceptual) complexity, which pertains to the nature of a given phenomenon, and can be partially or fully reflected in the way in which the phenomenon has been conceived and conceptualized;
ii) complexity in measurement, which arises as one moves from the elaboration phase of theoretical concepts to their operationalization, and mainly refers to the choice of technical tools adopted for empirical investigations.
With reference to the notion of intrinsic complexity, a further distinction can be made by looking at the degrees of complexity or heterogeneity entailed, which can be related to:
i) the object of analysis, which refers to the number and the nature of evaluative spaces involved. From this point of view, the degree of complexity increases as the number of dimensions, and the level of specificities of each dimension, grow.
This usually happens when, for instance, many dimensions are taken into consideration or a plurality of variables is required for describing a given dimension, or if the spaces involved are characterized by a high level of specificity;
ii) the unit of analysis, which relates to the way in which human diversity is accounted for. The degree of complexity goes from the simplest assumption based on the idea of a representative agent to subsequent levels of complexity where group-based analysis and personal and household heterogeneities are taken into account;
iii) the context of analysis, which refers to the degree to which structural elements, spatial factors, and environmental diversities are taken into account. Also in this case, the atomistic view of a representative agent living in an undefined and indeterminate place is the simplest and common assumption. Complexity can progressively increase when a plurality of socioeconomic, institutional and environmental contexts, but also heterogeneous social constraints and cultural norms affecting individual well-being, are taken into account; iv) the relationships and linkages among each level and element involved. Complex concepts should be characterized not only by the existence of a multidimensional nature, but also by the attention reserved to the connections and linkages existing among the three previous levels of analysis 5 . Intrinsic complexity requires that these linkages be highlighted, the causes and effects of each investigated, their joint effect in affecting, determining, and explaining inequality and deprivation in living conditions understood.
Reviewing the broad range of well-being and poverty approaches currently available in the literature, one quickly verifies that each of them copes with these degrees of complexity in different ways, ranging from highly simplified frameworks to substantial and multifaceted, yet highly differentiated, views of what well-being is. On the one hand, we can find the most basic and common conceptualization of human well-being, which avoids any kind of complexity, restricting the evaluative space to a single dimension as regards both the object and the unit of the analysis.
The underlying hypothesis of this purely individualistic and univariate characterization of welfare is that nothing other than income distinguishes individuals, and the amount of income of an individual is all that is required to identify deprivation, evaluate inequalities, 6 or depict quality of life and human well-being in line with the neoclassical perspective. On the other hand, there are more complex and rich schemes that consider multidimensionality from different perspectives and among these, the capability approach is certainly one of the most complete.
The degree of complexity associated to the capability approach will be discussed in detail in Section 4. What I want to emphasize here is that whatever degree of complexity is involved in the theoretical formulation of a concept (intrinsic complexity), this should be distinguished from the technical issues involved when that concept is translated into a quantitative or qualitative measure of well-being (complexity in measurement). Keeping this distinction in mind can be useful for several reasons. First, the two levels of complexity can (though not necessarily must) be closely linked. Relatively simple concepts can be hard to measure when imperfect information, lack of knowledge, or imprecise tools are all that is available; on the other hand, concepts and theories with a high degree of complexity can be operationalized with a relatively high degree of accuracy 7 .
5 The idea of intrinsic complexity is something that can easily be explained referring to different fields of analysis that carry out their investigations in multidimensional spaces. In medicine, for example, a diagnosis is normally based on a broad number of elements: subjective symptoms expressed by the patient, objective health conditions checked through medical examinations and clinical tests, quantitative data and qualitative information on the health and life-style of the patient according to his or her personal features, such as sex, age, and living conditions, as well as the relationships among these different aspects and how they can reciprocally affect each other. A good practitioner knows that he or she cannot make an accurate diagnosis based on a single element or symptom .What this example makes quite plain is, however, not widely accepted in well-being analysis, where the diagnosis of deprivation is often, if not always, based on a single symptom -namely, the lack of income. 6 Traditionally this assumption is also included in the axiomatic structure of poverty and inequality index by the symmetry axiom, which assumes homogeneity as regards each characteristic different from income. 7 Some Authors rightly point out that "complexity" is not the same thing as "complicated". "A system is complicated if it can be given a complete and accurate description in terms of its individual constituents, no matter how many" (Cilliers, 1998) . "Complication is a quantitative escalation of that which is theoretically reducible" (Chapman, 1985, p. 370) . A complex system, on the contrary, cannot be reduced without losing its true nature (Reitsma, 2003) .
Second, well-being approaches formulated using accurate algorithms and advanced analytical tools are usually based on a unique evaluative space, and thus on a relatively restricted and rough idea of human well-being; so that it can be difficult to distinguish between concepts that are genuinely complex and concepts that are instrumentally simple 8 . Third, strong simplifications, which are usually introduced with the empirical implementation of complex concepts, are typically justified by resorting to various arguments: the scarcity of statistical data, the impossibility of carrying out expensive ad hoc surveys, the fact that some dimensions are unobservable or only partially and indirectly measurable, or the lack of adequate measurement tools. I believe that the intrinsic complexity of a concept can be preserved, even if not necessarily in its entirety, even if a price must be paid with some technical compromises. Furthermore, sometimes complex approaches can be simplified intentionally in order to focus the attention on specific aspects that are relevant to the aims of the empirical investigation, ignoring others that are derivative. But in this case, too, if the richness of the theoretical framework and its spirit is preserved, the empirical assessment will still reflect this complexity to a certain extent 9 .
A final remark: it is evident that the meaning of complexity discussed here is very simple and restricted if compared to the idea of complexity found in the economic thought of Authors such as Smith, Marshall, Kaldor, and Hayek, among others, or in more recent complex, non-linear, adaptive systems developed, for instance, by the Santa Fe approach 10 . However, it is worth noting that even if aims, context, and motivations are entirely different, conclusions are quite similar. Complexity characterizes many (most?) economic phenomena; and neoclassical models and standard mathematical tools do not seem to be able to fully reflect and measure this complexity.
8 On this point, see also Robeyns, 2000. 9 As argued by Sen: "Even when precisely capturing an ambiguity proves to be a difficult exercise, that is not an argument for forgetting the complex nature of the concept and seeking a spuriously narrow exactness. In social investigation and measurement, it is undoubtedly more important to be vaguely right than to be precisely wrong" (1989) . I am in full agreement with this opinion and it is exactly on this premise that the present work is based. However, as I will argue in Section 5, vagueness and ambiguities are similar but not exactly identical concepts. In the case of the capability approach. It seems to be more appropriate to refer to vagueness rather than to ambiguity. 10 See Arthur, Durlauf, Lane (1997) . Complexity has been a recurrent topic in economic theory, from Smith's emphasis on increasing returns and his interest in the economic growth process that involves an increasingly complex pattern of specialization, to Marshall's appeal for substituting biological analogies with mechanical analogies, to more recent and in-depth analyses expressed by Hayek in "Theory of complex phenomena" (1967) , his critique of a reductionist approach in economics and his idea of "spontaneous and organized complexity". But as David Colander points out (2000: p. 34) "Many earlier economists understood the implications of complexity, of which increasing returns and multiple equilibria are important elements, but they also recognized that they did not have the tools to deal with it formally, and therefore did not work on them". Complexity theory, today, has and makes use of these analytical and computational tools that allows it to introduce hypotheses of non-linearity, to scrutinize an individual's actions and interactions for understanding aggregate behaviour, to stress the adaptive, evolutionary, inductive processes by which agents in the real economy actually learn, to emphasize path dependence and the role of institutional structures. For an interesting attempt to bridge notions of complexity in economic thought and today's complexity theory, see Colander (2000) and, in particular, Comim's and Montgomery's contributions therein.
Vagueness
Vagueness is another distinc tive and persistent feature of many concepts and phenomena. Many propositions in ordinary language are inherently vague, and their meanings almost invariably context-dependent 11 . For instance, "young" or "big" or "beautiful" are vague linguistic concepts in the sense that they do not have exact and universal definitions (various meanings are possible, and clear cut-off points between a given concept and its opposite -such as "old", "small" or "ugly" -do not exist); moreover, their connotations can change according to the situations to which they are applied (i.e. "young" or "beautiful" take on different meanings when they are used to describe a human being or an animal or vegetable species).
Again, it can be useful to keep the foundational level separate from the measurement level, and to distinguish between: i) intrinsic vagueness, which refers to the nature of a given concept or phenomenon; and ii) vagueness in measurement, which relates to the way in which vagueness can be accounted for.
In this section attention is focused on the conceptual level of the discourse, whereas discussion on the measurement issue will be postponed to the second part of this paper.
The historical roots of vagueness go back to the ancient Greeks, who introduced vagueness into philosophy with the sorites paradox, 12 which has fascinated and troubled philosophers for centuries 13 . However, it was only around the 1970s that attention to this topic began to grow significantly, and formal treatment of vagueness became common.
11 Russell argued that all natural language expressions are vague, including symbols and logical connectives (Russell, 1923, p. 88-9) . However, as outlined by Wright, "Ordinary language is always more or less vague, but a logically perfect language would not be vague at all: so the degree of vagueness of a natural language is a direct measure of its distance from being everything which it "logically" ought to be" (Wright, 1976, reprinted in Keefe and Smith, 1997, p.151) . The intrinsic vagueness of many economic concepts was often noted and remarked upon by Keynes: "Netincome, being based on an equivocal criterion which different authorities might interpret differently, is not perfectly clear-cut" (Collected Writings, vol. 7, p. 60) . Finally, in distinguishing between consumption and investment goods, and finished and unfinished goods, he remarked: "All these arbitrary distinctions, however, are only arbitrary in a highly a priori sense. .... If we had reason to expect that a different set of lines of division would be more appropriate to our psychology of behaviour and decision, we should have to draw them differently" (Collected Writings, vol. 13, p. 433) . 12 Greek paradoxes were usually formulated in terms of a sequence of questions. "Does one grain of wheat make a heap? Do two grains of wheat make a heap? Do three grains of wheat make a heap? .... Do ten thousand grains of wheat make a heap? It is to be understood that the grains are properly piled up, and that a heap must contain reasonably many grains, If you admit that one grain does not make a heap, and are unwilling to make a fuss about the addition of any single grain, you are eventually forced to admit that ten thousand grains do not make a heap" (Williamson, 1994; 8) There is no doubt that the principle of bivalence is applicable and necessary in many cases and contexts: for example, laws must certainly demarcate a boundary between legitimate and illegitimate acts. However, at times it may seem irrational or unfair to draw substantial distinctions in terms of rights and duties based on differences that are often marginal: in this field, too, predicates can be coined intentionally in order to leave their application indefinite in some cases 14 .
In all fields of science as well as in ordinary language, there are plenty of concepts and predicates that seem to escape the law of the excluded middle. Keefe and Smith in their excellent book on vagueness (1997) offer numerous examples discussed in philosophy and logic: bald, tall, or heap, but also red or child are usually mentioned as examples of vague propositions. These propositions are vague because, generally speaking, it can be difficult and sometimes impossible to identify exactly when a rapidly-receding hairline turns into baldness, or how tall a person must be to be defined "tall", or how many grains of sand make a heap: we cannot do so because sharp boundaries between bald and not bald, tall and not tall, a heap and not a heap, do not exist and because there is a fringe or penumbra of borderline cases regarding which decisive judgments are impossible 15 .
As Mozaffar Qizilbash has pointed out (2000, 2003) in his brilliant and novel papers on vagueness and poverty, the predicate "poor" can also be considered per se a vague predicate since i) there can be cases where it is not clear whether or not the predicate applies (when, for example, a person is not clearly poor and not clearly not poor); ii) along a hypothetical scale of well-being, an exact point at which a poor person ceases to be a poor person does not really exist; iii) if X is a rich Keefe, Smith (1997, p. 58-60) . 14 For instance, Tappenden (1995; quoted in Keefe and Smith, 1997, p, 21) describes a case where the US Supreme Court coins the phrase "brownrate" to mean "with all deliberate speed" in order to avoid specifying a precise speed. 15 It should be noted that not only predicates , but also adverbs such as "very" or "many", are intrinsically vague: from this point of view, the use of categorization such as "very poor" or "extreme poverty" actually increases the degree of vagueness.
less, is also a rich person, then if we carry on, dollar by dollar, along a continuum line of people ranked by amounts of income that are always one dollar less then the previous one, this yields the conclusion that a person with no income is also a rich person; and this is clearly false 16 .
What is wrong is to ignore the intrinsic vagueness inherent in the idea of poverty and to assume that a clear cut-off point exists, and can be drawn, between "poor" and "not poor", as the standard approach for measuring poverty has traditionally done, by defining a poverty threshold in terms of income or consumption expenditure.
The problem is more substantial than formal: in drawing a line, sharp boundaries are immediately established and borderline cases are by definition excluded. However, this is not a way to solve vagueness but simply an attempt to ignore it. Moreover, an infinite number of lines might be drawn differently by different researchers; yet this means that the word "poor" can assume a potentially infinite number of representations (as, in fact, does occur). In any case, the sorites paradox emerges in all its strength: a person with an income y is poor, but a person with an income a hundredth greater is definitively not.
It should be clear from the above definition that the meaning of vagueness used here is not dependent on the nature of the evaluative space that we have chosen for analyzing poverty; the idea of poverty is intrinsically vague, no matter whether it is measured in terms of income or nutrition, physical health or any other relevant -single or multiple -dimension of human well-being. The above three features that identify a vague predicate are fully applicable in all these cases. The crucial point here concerns the meaning and the existence of a cut-off point -that is, the possibility of drawing a line between poor and not poor without coming up against the sorites paradox.
Moreover, vagueness is not context-dependent: by and large, phenomena that are intrinsically vague will maintain their nature under any circumstances. Poverty can and should be defined in a different way according to different contexts, but in any space and in any time it will always maintain its intrinsic vagueness. Finally, the "amount" of vagueness does not depend on the number of dimensions or variables taken into consideration. Vague ness exists even when poverty is identified in a unique space -typically, that of income -or in the case of a plurality of focal variables are taken into account, being related to the indeterminacy about how and whether it is possible to identify in each space thresholds below which a person will be characterized as poor. In multidimensional analysis, complexity in terms of a multiplicity of dimensions will simply increase vagueness in each of these dimensions.
Susan Haack (1996) distinguishes respectively between unidimensional and multidimensional vagueness, and points out that in the second case, each single variable may suffer, in addition, from the first kind of vagueness.
This distinction between unidimensional and multidimensional vagueness partially corresponds to the distinction between vertical and horizontal vagueness introduced by Qizilbash (2003) . In this paper, Qizilbash traditionally refers the former to the dilemma of the existence of a clear cut-off point below which one must fall to classify as poor, while he identifies the latter in terms of the range of dimensions of poverty 17 .
What is important to stress here is that, as already discussed in the previous section, multidimensionality affects complexity and requires analysis into components and weighting; yet it is not, per se, a source of vagueness (which, as a matter of fact, also arises when unidimensional, apparently simple, concepts are involved). In contrast, if the adoption of a multidimensional perspective allows us to draw clearer boundaries around an intrinsically complex concept, then vagueness could be reduced instead of increased 18 . In any case, a clear distinction between complexity and vagueness is important not only at a semantic level but also in terms of the choice of the most appropriate tools to be used for representing and capturing these two distinct though interrelated issues.
The meaning of vagueness discussed here is basically related to the nature of a given concept and seems to adapt quite well to ideas of poverty and well-being, which can substantially be conceived as intrinsically vague concepts. As will be discussed in next sections, this view would suggest a move away from the classic, bivalent logic, in order to substitute the dichotomy of truth versus falsity with a many-valued logic based on degrees of truth. leave a margin of error. Reliability increases with the width of the margin and the more accurate our cognitive capacities are, the narrower is the margin needed to achieve a given level of reliability (Williamson, 1994, p. 226 Each of these different ideas of vagueness presents advantages and elements of strength as well as weaknesses and theoretical limits 23 , and each of these theories requires different measurement tools in order to be adequately represented. The choice among them largely depends on the purpose of the analysis and the contexts in which the vagueness is being considered.
Vagueness and other related concepts
20 Williamson (1994, p. 216-17) clarifies the meaning of inexact knowledge with several examples: "vision gives knowledge about the height of a tree, hearing about the loudness of a noise, touch about the temperature of a surface, [...] In each case, the knowledge is inexact. One sees roughly but not exactly how many books a room contains, for example: it is certainly more than two hundred and less than twenty thousand, but one does not know the exact number. Yet there need be no relevant vagueness in the number. The inexactness was in the knowledge, not in the object about which it was acquired". On the epistemic view see also Cargile (1969, reprinted in Keefe and Smith, 1997) and Jackman (1994).
Having described in brief how vagueness is conceived and conceptualized from different theoretical perspectives, it might be useful to spend a few words now on clarifying the similarities and the differences between vagueness and other related? concepts such as inaccuracy, generality, ambiguity, and unspecificity. This distinction is not only semantically important, but also closer to this definition in so far as they are accurate. In contrast, a representation is vague when the relation of the representing system to the represented system is not one-to-one but one-to-many. Vagueness is a matter of degree while accuracy represents a sort of ideal limit (Williamson 1994) .
ii) Vagueness should be distinguished from imprecision (or inexactness): here the distinction between measurement imprecision and intrinsic imprecision is important. The former is associated with the degree of exactness with which we can measure a given quantity, and depends on the quantity of available information and the quality of measurement tools as well as the statistical correctness of our measurements. The latter is related to the properties of a phenomenon and not to the measurement of these properties (Cox, 1994) . While the first type of imprecision is negatively related to the degree of exactness of a given measurement tool, the second type does not diminish with an increase in the precision of a given metric.
iii) Vagueness should be distinguished from unspecificity or underspecificity: the sentence "someone is poor" is obviously vague, but only in the sense that is less than adequately informative for understanding in what sense one is poor and how poverty can be identified. This has nothing to do with borderline cases or with the lack of sharp boundaries and thus with vagueness, which will remain even if the amount of available information increases, reducing the lack of specificity 24 .
iv)
Vagueness should be distinguished from semantic ambiguity, which stems from the existence of multiple meanings attached to one word. A typical example might be the word "bank", which can be understood as a financial institution but also as a rising ground bordering a lake or a river; or the sentence "the food is 24 Russell also defines unspecificity as generality.
hot", which is ambiguous because hot could refers to the food's temperature but also to the presence of hot spices. It could be, as in these examples, that terms and predicates are both ambiguous and vague; however, while semantic ambiguity ma y be eliminated by distinguishing between these meanings or by paraphrase or by a plausible interpretation, the same does not hold for vagueness.
What is the temperature or the amount of spices that qualify a food as hot or not hot? Is there a precise point at which the food is not hot? These remain vague and intrinsically ambiguous issues.
In contrast, the idea of vagueness as a lack of clear-cut borderlines fits very well with the concepts of indeterminacy (Haack, 1996) and fuzziness (Zadeh, 1972) . From a linguistic point of view, fuzziness has also been defined as referential vagueness (see Kempson, 1977 and Zhang, 1998) : the meaning of a lexical item is in principle clear, but it may be hard to decide whether or not the item can be applied to a certain objects. In the case of referential vagueness or fuzziness we do not have clear-cut criteria for distinguishing the referential boundaries of sets of poor, tall, or bald people. In line with this distinction, vagueness, fuzziness, and indeterminacy will be used interchangeably in this paper and kept conceptually and semantically distinct from other apparently similar but different concepts such as inaccuracy or imprecision. As I will discuss in the next section, intrinsic vagueness and indeterminacy are fundamental properties of the fuzzy set theory, which is a precise, well-specified, accurate tool that appears to be particularly promising for dealing with intrinsically vague and fuzzy predicates.
Intrinsic complexity and intrinsic vagueness in the capability approach
Is the capability approach a complex scheme? According to the taxonomy suggested in this paper and to common opinion in this field of research, yes, there is no doubt that the capability approach is intentionally and intrinsically complex 25 . But the prescription to refer to a multiplicity of evaluative spaces for assessing well-being represents only one -probably not the most crucial oneof the qualifying elements of this approach. Many other approaches offer a broad-ranging view of human well-being 26 . But what is worth noting is that with the capability perspective, the plurality goes well beyond the prescription of multivariate spaces for assessing well-being, involving other 25 Bourguignon, Chakravarty (2003, p. Erikson and Aberg (1987) and Erikson (1993) and the Swedish Scandinavian Welfare Study formulated by Allardt. For the Basic Needs school, see Stewart (1985) and Doyal and Gough (1991) . For a comparison among different multidimensional approaches to human well-being, see Alkire (2002 positively or negatively influence our achievements, and our possibility to achieve our overall freedom, via the conversion factors. Thus, the capability approach is much more than a mere multidimensional framework for assessing poverty and well-being; it offers a broader, richer, and intrinsically more complex perspective for describing the multifaceted nature of poverty, understanding its causes and effects, and investigating interrelated layers of analysis that have traditionally been neglected or not adequately debated. However, while this intrinsic complexity is often (though not always) considered a strength at the conceptual level, it is also generally perceived as a potential drawback due to the indisputable challenges it entails at the methodological level 29 .
27 A different interpretation of layers of analysis and interconnections between individual and social context is offered by Comim (2001b) , who distinguishes between poverty as a property of an individual and system-level poverty that "is due to causes that transcend individual characteristics or circumstances" (p.2). In another paper, Comim and Kuklys (2002) explore how these two conceptually different levels of poverty, their determinants and interactions can be empirically measured. 28 Elsewhere I have argued why it is important to include both spaces in a well-being assessment, rather than to choose between them. See Chiappero-Martinetti (1996) . 29 Srinivasan (1994) and Sugden (1993) , for example, do not hide their scepticism towards the possibility of making this approach truly operative, while Ysander (1993) points out the fact that "capabilities are often rather elusive things to catch" and concludes that "economists may be confused here because they are used to dealing with one of the few aspects of life where the opportunity set can be reasonably well defined and measured" (p. 84). Responses to these criticisms can be found in Sen (1999) and Robeyns (2000 Robeyns ( , 2003 .
Is the capability approach a vague scheme? Are concepts of poverty and well-being formulated within this framework vague concepts? With reference to the meaning of vagueness developed in the literature and discussed in Section 3, where a vague predicate is defined as a predicate i) with borderline cases, ii) no sharp boundaries and iii) susceptible to sorites paradoxes, the answer appears obvious. Yes, the capability approach is undeniably vague, yet no more and no less so than any other concepts of well-being or poverty usually are. The existence of vagueness refers to these predicates per se and does not seem to be a consequence of the way they are formulated. The excessive rigidity of this tool, the scarce lack of realism in the assumption that a clear-cut demarcation exists between poor and not poor, is simply reproduced and reinforced when many dimensions of well-being are involved. formulation of that idea must try to capture that ambiguity rather than attempt to lose it. Even when precisely capturing an ambiguity proves to be a difficult exercise, that is not an argument for forgetting the complex nature of the concept and seeking a spuriously narrow exactness. In social investigation and measurement, it is undoubtedly more important to be vaguely right than to be precisely wrong". The next section will be devoted to a discussion of these methodological issues.
As a matter of fact, even while there is a growing empirical poverty and well-being literature based on or inspired by the capability approach, it is very difficult to find applied exercises that fully and perfectly reflect the richness and complexity of this approach. In most cases functionings instead of capabilities are estimated and few words are spent for justified this kind of choice (but for an interesting exception see Burchardt 2002) ; there is not a clear distinction between means and ends and often income is included as a dimension of well-being; linkages among functionings are not always investigated; human diversity and environmental heterogeneity are generally described ex-post more than included ex-ante in the empirical exercise; conversion factors are rarely mentioned or taken into account. From this point of view, much work must still be done.
From theory to practice: how complex and vague concepts can be measured
In Sections 2 and 3, I investigated intrinsic complexity as multidimensionality, and vagueness as difficulty or appropriateness, at a conceptual level, in "drawing a line". In this section, I will discuss complexity and vagueness from a measurement point of view. The main aim is to review how these aspects have been dealt with in multidimensional poverty analyses, with special attention to empirical applications based on the capability approach.
As far as the first aspect is concerned, multidimensionality requires managing a variety of variables (qualitative and quantitative, dichotomous and polytomous, cardinal and ordinal) as well as an analysis into components and weighting. In particular, the methodological issues that must be dealt with are related to layers of complexity associated with:
i) the number and the nature of a plurality of symptoms of deprivation and dimensions of well-being;
ii) the forms of heterogeneity among individuals and circumstances which can affect or generate poverty;
iii) the correlation among variables, dimensions and levels of analysis; iv) the aggregation across attributes, across units of analysis (i.e. individuals, households, groups) and between attributes and units for establishing an overall deprivation index 30 .
Two different strategies seem to be available for dealing with the first two of above issues: either to bring multidimensionality back to a univariate approach, or to make use of multivariate techniques.
Some examples of the first strategy are the conversion of needs into a money metric by needsadjusted disposable income, the equivalence scales methodology or the aggregation across various attributes into a single index, followed by the identification of a unique poverty line 31 . Bourguignon and Chakravarty (2003, p. 27 ) outline that in this way the concept of poverty essentially remains a onedimensional concept. They also argue that "the issue of the multidimensionality of poverty arises because individuals, social observers or policy makers want to define a poverty limit on each individual attribute: income, health, education, etc." (p. 27-8). In this paper the Authors also formulate a methodology for combining these different poverty lines into a multidimensional index.
ther than income are being considered, some Authors point out that absolute poverty lines seem more viable compared to relative thresholds, which could be unclear or debatable in some evaluative spaces 32 .
Regarding the issues of aggregation and comparison, the most recent literature on multidimensional poverty measurement is moving essentially in two different research directions, focused respectively on the formulation of multidimensional decomposable poverty indexes and on the extension of dominance stochastic conditions in a multidimensional framework 33 .
There is no doubt that both multidimensional poverty measurement and poverty orderings, compared to the single dimensional approach case, generate some challenging issues. Even so, broad agreement as to the multidimensional nature of poverty bears out the need to solve the measurement problems that it poses, by readapting the methodological tools used in the unidimensional case as well as by experimenting with innovative tools able to preserve the intrinsic complexity of a given phenomenon. There is undoubtedly a trade-off between the complexity and richness of a theoretical framework on the one hand, and, on the other hand, the degree to which a complex theoretical scheme can be formalised, measured, and employed for the purpose of comparison. However, the attempt to simplify complexity by operating (in the most extreme instance) within a single unidimensional space does not really seem to be the right solution 39 .
As far as the second issue is concerned -i.e. how vagueness is measured or dealt with -just as often occurs in the univariate case, in a multivariate setting, too, vagueness is in most cases simply ignored: the assumption that a threshold or a cut-off point can be established for every dimension, 32 In the case of health, for instance, it seems more reasonable to identify a minimally acceptable level rather than a relative one. See Bourguignon and Chakravarty (2003) and Garcia Diaz (2003) . 33 For the former, see Chakravarty et al. (1998) , Bourguignon and Chakravarty (2002 ) Tsui (2002 ; for the latter see Atkinson, 2002 and Atkinson et al. 2002 . On multidimensional poverty measurement, see also Maasoumi (1999), Dagum and Costa (2002) , Duclos et al (2002) , Bibi (2003) and Garcia Diaz (2003) . 34 As Atkinson (2002) points out, there are substantive differences between these two forms of aggregation. 35 See Atkinson et al. 2002; Duclos et al. 2002. 36 This refers to the case in which attributes can be substitutes, complements, or have no relation at all. 37 See Tsui (2002) , Chakravarty (2002, 2003) . 38 See Atkinson, 2002; Atkinson et al. 2002. 39 For instance, Kuklys (2003) , in measuring well-being in accordance with Sen's approach, makes interesting use of the hierarchical structure of goals for reducing the dimensionality of well-being.
without any justification offered as to how realistic or reasonable this assumption is, is still a recurrent approach. If it seems meaningless to affirm, as often occurs, that an individual should be identified as poor if his or her disposable income is equal or lower to a given threshold -say 1 dollar a day -but not poor if this income is equal to 1.001 dollars, then it seems even more controversial to assume that an abrupt, sharp cut-off point exists between sick and healthy men, happy or unhappy women, fully integrated or totally excluded people. It might be more reasonable to assume human well-being, in its various dimensions, as being distributed along a continuum that ranges from a condition of complete deprivation to one of full well-being, whatever the reference space -income, health, knowledge, participation, social life, and so forth -being considered.
Of course, there are understandable descriptive reasons that justify the choice of a single, conventional poverty threshold -for example, the need to identify, count, rank, and compare those who are poor. However, there is also a substantive issue related to the normative and prescriptive implications of this choice, and this issue is often neglected or not sufficiently taken into consideration. What, for instance, is the standard of living associated with a poverty line conventionally set at half of the mean or median income, or corresponding to 1 dollar a day? Do such thresholds reflect an average standard of living or a "decent " level of life? Do they represent a minimum or optimal goal for a given society? Or are they related to the amount of economic resources that could be, or should be, allocated for reducing poverty?
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Furthermore, the assumption that a single, identical poverty line should be used to identify a sort of homogeneous category -i.e. "poor people" -seems to be equally questionable. As I pointed out earlier, the capability perspective envisions the relationship between income or resources and capability as something that is mediated and affected by conversion factors, which seriously calls into question the concept of a single threshold for all individuals, independent of their personal characteristics and circumstances. As Sen himself points out (1992, 1997) , in this case what should be considered is not the absolute lowness of income, but the inadequacy of a given amount of income for achieving a minimum threshold of capabilities, according to the personal characteristics and circumstances that affect the conversion factors 41 .
As we move from the theoretical to the empirical level, the question that arises is whether the standard tools used in poverty analysis are adequate for represent ing the complexity and vagueness that characterize the capability approach. What kind of multivariate techniques have most frequently been used for operationalizing the capability approach? Are they coherent with the main features of this approach? iii) Linkages between dimensions of well-being and levels of analysis are more likely to be investigated when empirical applications are based on a micro-data set; iv) Accurate descriptions are generally made of how well-being is distributed in its multiplicity of dimensions and across individuals; however, the "temptation" to aggregate in a single index in order to make comparisons seems to prevail, even though some Authors (e.g. Schokkaert and Van Ootogem, 1990) expressly reject this 42 This list is of course neither complete nor exhaustive. The empirical applications included have been selected because they are among the best-known and most frequently cited, and because of the variety of methodological tools used. We have excluded the empirical application of the capability approach, which takes us back to the univariate case: see, for instance Lelli (2003) and Kuklys (2004) . We have also excluded some brilliant empirical analyses that use the capability approach for purposes other than the assessment of well-being. See, among others, Burchardt 2002; this paper, for the first time, measures capabilities rather than functionings, with particular reference to women's employment in Britain. For a broad, updated survey on the empirical applications of the capability approach, see Robeyns (2003) . 43 With the ex-ante approach, homogeneity among individuals or households is postulated implicitly, a comparison with a common reference point (the poverty line) is carried out, and finally a poverty profile is constructed with the aim of discovering, ex-post, which individual or household explicative factors (sex, race, age, geography, or other characteristics) can generate poverty conditions. However, this procedure does not seem to be fully coherent with the theoretical underpinning of the capability approach, since it neglects the fact that ex-ante these differences affect human needs and generate differentiated conversion rates. It would seem more reasonable to analyze poverty by focusing attention on homogeneous population sub-groups, or making use of a plurality of poverty lines (or adjusted equivalence scales when a money metric is used) that attempt to capture the heterogeneity of personal features and circumstances. is usually for aggregative purposes. When innovative methodological tools such as fuzzy set theory or supervaluationism approach (Clark and Qizilbash, 2002) are applied, these choices are motivated precisely by the need to handle the aspect of vagueness.
The above-mentioned empirical applications show that what are often considered "weaknesses" of the capability approach (too demanding in terms of statistical information, too complex to be operationalized) can be overcome without great difficulty. Most importantly, these applications attempt to preserve and indeed emphasize, as much as possible, the "strengths" of the approach -its consideration of the heterogeneity of individuals and their contexts and of the intrinsic vagueness of well-being and poverty concepts -by adopting a wide range of methodological solutions.
I do not believe that an "optimal technique" should be identified among those that have been tested until now, nor that operationalization of the capability approach demands a single measurement tool or "formula". The broad nature of the approach, its being "a framework of thought" (Robeyns, 2000 (Robeyns, , 2003 , is absolutely compatible with a plurality of techniques and methodological solutions, which must be selected from according to the specific purposes of the empirical investigation in question, and the availability of statistical data. Much more work has yet to be done : new and innovative tools need to be developed and tested, and contributions from other disciplines and fields of research could be very useful in this respect.
Even so, I wo uld like to conclude this paper by explaining why I consider fuzzy measurement techniques to be particularly promising and powerful for the operationalization of Sen's approach.
There are two main reasons for this, one more specific and pragmatic and the other broader and founded on methodological ground s. Table 1 make use of both qualitative and qualitative variables, and the latter are often categorical. Secondly, multidimensionality makes the aggregation process more challenging, adding to the intensity of deprivation in one space and the extension of deprivation in more than one space. The availability of a plurality of aggregation operators makes it possible to capture both the depth and the breadth of dimensions of deprivation, and to make explicit the normative judgements underlying each process of synthesis 47 .
From a methodological point of view, the fuzzy sets theory captures a dimension of uncertainty that traditional statistical tools, based on classical logic and crisp sets, are unable to grasp. From a semantic point of view, there are two categories of uncertainty. The first type is associated with events or statements that are well-defined, yet the lack of information, element s of indecision associated with time, the degree of precision of the measurement tools used, or our ability to use these tools in a proper way, make the choice between two or more alternatives unspecified. This type of stochastic uncertainty corresponds to the notion of ambiguity (and broadly to the related 44 A crisp set divides the elements of a given universe into two groups: those that certainly belong to the set (membership value equal to 1) and those that certainly do not (membership value equal to 0). A sharp, unambiguous distinction between these two opposite cases certainly exists. A fuzzy set allows for gradual, continuous values of membership between the whole interval [0,1] assigning to each element of a given universe a value representing its grade of membership to the fuzzy set. Because full membership and full non-membership to the fuzzy set can still be indicated, respectively, by values 1 and 0, a crisp set can be considered as a restricted case of the more general fuzzy set. 45 Linguistic variables are words or sentences expressed in natural language. Age, for instance, is a quantitative variable when is expressed in terms of years. It becomes a linguistic variable if we refer to it with a (fuzzy) predicate such as, for instance, old or young. A linguistic hedge or fuzzy quantifier modifies the meaning of a predicate or, more generally, of a fuzzy set: very, close to, quite, fairly, are all examples of hedge. In the same fashion as adverbs and adjectives in language, these qualifiers change the shape of fuzzy sets. For instance, applying the hedge very to the linguistic variable or fuzzy set of young people, we obtain a different fuzzy set, and thus a different representation of the corresponding membership function. 46 See Zimmerman (1991) . For a discussion on the meaning of fuzzy aggregations and their application to multidimensional well-being based on the capability approach, see Chiappero-Martinetti (1994 .
concepts of inaccuracy, imprecision, unspecificity, or underspecificity, as described in Section 3.1) and has been largely and appropriately dealt with by probability theory and statistics 48 .
The second type of uncertainty is related to the notion of vagueness as the difficulty in defining
sharp boundaries and precise distinctions: fuzzy methodology provides a mathematical tool for dealing with this kind of uncertainty. Thus we have uncertainty as ambiguity and probability theory on the one hand, and uncertainty as vagueness and fuzzy sets theory on the other. Probability and fuzziness are not competing, alternative tools for measuring uncertainty: they are appropriate tools for measuring two different types of uncertainty, and they can complement each other 49 .
This distinction is crucial and should be emphasized: even if membership grades and probabilities can take on similar values, they are not the same thing; and substantial differences at the conceptual level exist 50 . As already pointed out, probability is negatively related to the amount of information available. As information increases, probability disappears: more information reduces uncertainty, and thus probability values will be smaller as well. In a context of perfect and total information there is no uncertainty, and probability values will be equal to zero. Furthermore, probability is "time-dependent": if a given event (for example, winning a lottery) ha s a probability of 0.02%, then it is sufficient to wait and see if the event will occur or not. 48 However, in literature fuzzy measures have been formulated with the aim of dealing with ambiguity and generalizing probability as well as other classical measures such as plausibility measures or belief measures. A fuzzy measure assigns a value to each crisp set of the universal set X according to the degree of evidence or belief that a particular element belongs in the set. Klir and Yuan (1995) provide an intuitive example regarding the difference between fuzzy measures and the degree of membership to a given fuzzy set. The example refers to jury members who are uncertain about the guilt or innocence of the defendant. The set of guilty people and the set of innocent people are crisp sets with distinct boundaries and very different results: sentence and prison for one and acquittal and freedom for the other. Perfect evidence could assign full membership (the defendant is totally guilty) to one and only one of these two sets (the set of guilty people). However, if we exclude the cases of people who have confessed to their crime or been caught in a criminal act, generally speaking evidence is not perfect and some uncertainty prevails. A fuzzy measure indicates the degree to which the evidence provides proof of the defendant's guilt or innocence, that is, the extent to which it represents the uncertainty associated with two well-defined alternatives. This type of uncertainty, which derives from lack of information (i.e. ambiguity), is totally different from fuzziness, which results from the lack of sharp boundaries (i.e. vagueness). In the former case, a fuzzy measure assigns a value to each crisp set of the universal set (in our example, the two sets of guilty and innocent people); in the latter, a value (a membership degree) is assigned to each element of the universal set (in our example, to each defendant to be judged by jury members). After having expressed their guilty sentence, the jury members must also define the degree to which the defendant can be considered guilty, and this can be included in the interval between 0 and , according to different degrees of responsibility for a given crime. 49 Both the fuzzy sets and probabilities theories belong to a wider and generalized theory of uncertainty that includes the possibility theory and the Demster-Shaferd theory of evidence, among others. Within this large set of theory, possibility theory is closer to the fuzzy sets theory than is probability theory. Zadeh (1978) views fuzziness as a possibilistic, rather than probabilistic, type of vagueness. Klir and Yuan (1995, p. 205) write: "Probability theory is an ideal tool for formalizing uncertainty in situations where class frequencies are known or where evidence is based on outcomes of a sufficiently long series of independent random experiments. Possibility theory, on the other hand, is ideal for formalizing incomplete information expressed in terms of fuzzy propositions". 50 A possible reason for confusion is due to the fact that membership functions ? A are usually defined with reference to the interval of real numbers from 0 to 1 inclusive. This choice is convenient for normalization and makes the comparison with crisp sets theory immediately evident. However, it is a choice, not a constraint, and any other specification is equally possible. A further distinction between membership degrees and probabilities that is immediately apparent is that the sum of the latter must be equal to one, while there is no such requirement for membership degrees.
In contrast, fuzziness can be positively related to the amount of information (the more information available, the greater the vagueness may be, thus weakening the possibility of defining sharp boundaries for a given event or phenomenon) and it does not dissipate with time, since it is an intrinsic property of an event or a given object. A typical example used to clarify the distinction between probability and fuzziness refers to statements such as "there is a 30% chance of a light rain tomorrow". A greater amount of statistical data and more sophisticated measurement tools could make this statement more precise; in any case, it is sufficient to wait until tomorrow and the probabilistic uncertainty will be solved. However, the fuzziness or vagueness regarding whether or not the rain will be light remains.
The way in which we should interpret membership degrees and probabilities is also different: if a given individual i belongs to the fuzzy subset of poor people with a membership degree equal to 0.7, this does not mean that he or she has a 70% probability of being poor, but that his or her condition of being poor is vague or fuzzy in a measure of 70%. In other wo rds, if probability affirms that through time individual i is poor 70 counts out of 100, fuzzy analysis assigns this membership degree on the basis of the conditions of individual i, and the value does no t change if the individual's condition does not change -no matter what the number of observations.
Is the fuzzy sets theory the only tool for measuring vagueness, or are other options also available?
More generally, how can vagueness be solved? Formal treatments of vagueness, which have become common in the last few decades, can be classified according to two main approaches: those that seek to preserve almost all of classical logic and those that replace the dichotomy of truth and falsity with a manifold classification. As already discussed in Section 3, the supervaluationist approach and Williamson's epistemic approach, which conceive vagueness basically as a matter of ignorance, are examples of the first group, while multivalued logic and fuzzy logic refer to the second group.
The juxtaposition here is evident: in the former case, the basic assumption is that vague arguments must be "regimented" (Haack, 1996) so that classical logical can be applied; in the latter, vagueness must be accepted and dealt with through the use of many-valued or fuzzy logics. The suggestion of a fuzzy logician is to "fuzzify" classical logic to obtain a new logic, which is directly applicable to "unregimented" arguments 51 .
51 Susan Haack (1996) , in her critique of fuzzy logic, affirms that by assigning membership degrees, for example, to the predicate tall rather than settling on an arbitrary cut-off point avoids the need to regiment unidimensional vagueness (or vertical vagueness, to use Qizilbash's definition); yet it does not avoid the need to regiment multidimensional (or horizontal) vagueness and, at this level, introduces further complexities. From her point of view, fuzzy logic simply postpones, rather than eliminates, the need to introduce arbitrary boundaries. The conceptual distinction between complexity and vagueness suggested here, however, should clarify that as they are different issues, they require different methodological solutions.
Qizilbash (2003) has recently discussed and compared these three different philosophical accounts of vague predicates -i.e epistemic approaches, supervaluationist theory, and degree theories, which include fuzzy sets theory -and applied a supervaluationist approach for measuring poverty and vulnerability in South Africa (Clark and Qizilbash, 2002) 52 . He underlines the arguments in favo r of supervaluationism, contrasting it to the fuzzy approach, which he criticizes for a series of reasons.
Among them, he points out that it is not fully clear how membership degrees should be interpreted when they are applied for measuring "vertical vagueness" -that is, vagueness about the critical level below which one should be identified as poor; fuzzy sets theory does not focus on what he calls "horizontal vagueness" -i.e., vagueness about the dimensions of poverty -nor does it offer criteria for identifying a "core" dimension of poverty. I believe that a clearer distinction regarding the nature and purpose of the fuzzy sets theory vis-à-vis the supervaluationist theories and its appropriateness for measuring vertical and horizontal vagueness might be sufficient for responding to these critiques.
On the one hand, as I have tried to show, the aim of the fuzzy methodology is not to "make more precise" concepts that are intrinsically vague, but to evidence, preserve, and account for this vagueness. The supervaluationist theories recognize the vague nature of many predicates, but the ir principal aim is to solve vagueness, to get back to the Aristotelian law of true or false, A or not-A, poor or not poor 53 . The y are two different alternatives -and significantly different tools -for dealing with "vertical vagueness"; and the choice between them depends on how predicates and concepts are formulated, and thus how the idea of vagueness is conceived 54 . I believe that vagueness plays a very significant role in poverty and well-being analysis, taking on a precise meaning that must be preserved, particularly when these phenomena are viewed through the lens of the capability approach. The fuzzy sets theory currently seems to represent the best solution for filling the gap between the theoretical formulation of intrinsically vague concepts and their measurement, even while much more work can and should be done in order to adapt this tool to the specific context of multidimensional poverty analysis. 52 The application of this approach for measuring poverty necessitates a series of assumption: as Qizilbash (2003) On the other hand, the usefulness of a supervaluationist approach emerges more clearly in what Qizilbash defines as "horizontal vagueness" (which, however, I think would be better defined as "intrinsic complexity": see note 17). In a multidimensional setting, it certainly represents an alternative to other multivariate techniques ( for example, the factor analysis ) for reducing complexity, selecting dimensions, and identifying core poverty 55 .
I feel certain, however, that issues such as the choice of what are the relevant dimensions of wellbeing or what it means to belong to the "core poor" involve inescapable normative judgements; and I am convinced that the responsibility for such choices should be left to public debate, or discussed within a prescriptive theoretical framework, rather than being left up to mathematical and statistical tools.
Conclusion
Complexity and vagueness are intrinsic and inescapable features of many concepts and phenomena.
The aim of science is to remove or to reduce descriptive inaccuracy, imprecision, and inexactness as far as the availability of data, experimental error, and measurement tools permit. However, there is a vagueness and indeterminacy that affects many concepts and phenomena in human as well as in hard sciences and that cannot be removed, since they are aspects that are intrinsic to these concepts and phenomena.
The picture that derives from a multidimensional approach to well-being and poverty analysis is not a simple sum of the parts and neither is it -nor can it be -a clear picture. Some details, in particular, call for our attention; others superimpose, while still others remain in the shadows. Some aspects present sharply-defined boundaries, while others are vague and indeterminate. Our minds and our eyes, by their very nature, are able to grasp details and shades of meaning -more generally speaking, to recognize the complexity and richness of what is in front of us -far better than can the conceptual schemes and methodological restrictions that exist in most fields of research, economics in primis.
The thesis that I have tried to support in this paper is that the blurred nature of this picture should be seen neither as constraint nor deficiency 56 ; it is rather the inescapable consequence that arises when intrinsically complex concepts such as those of well-being and poverty are being considered. The value of a theoretical framework should be judged by its ability to acknowledge such complexity, represent multifaceted phenomena, and investigate in-depth relationships, causes, and effects 55 As shown by Qizilbash and Clark (2002) who, using survey responses for a sample of South African people, select admissible critical levels and core dimensions of deprivation recurring to the supervaluationist approach 56 "Sometimes a blurred picture may communicate more meaning than a sharp one" (Coates, 1996, p.8) .
among the plurality of dimensions involved. This is precisely what the capability approach has been able to do.
In this paper, I have suggested that intrinsic complexity (i.e., multidimensionality) and intrinsic vaguene ss (i.e., difficulty in "drawing a line") on the one hand, and complexity and vagueness in measurement on the other, should be separated, at least conceptually. In differentiating the two layers of discourse, it becomes possible to clarify why the intrinsic complexity and intrinsic vagueness of this theoretical framework should not be considered a constraint or hindrance that compromises its value. It is the inadequacy of traditional statistical tools in capturing these distinct features that should instead be called into question.
In terms of the measurement issue, the range of multivalued techniques for dealing with multidimensionality is quite wide, as the empirical applications of the capability approach also show, while the choice of tools to account for vagueness is more limited. In this paper I have emphasized arguments in favor of a fuzzy methodology (i.e. fuzzy logic and fuzzy sets) for operationalizing the capability approach, in an attempt to demonstrate how it seems to be able to account for vagueness as well as complexity better than other techniques which are based on classical, bivale nt logic and probability theory. 
